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Summary 
The present study was undertaken to examine the e妊ectsof restricted feeding during 
the growing period (2 -6 weeks of age) on the heritability estimates of quantitative traits 
and the genetic correlations among these traits in the Japanese quail, Coturnix coturnix 
jaρonica. 
Total 784 offsprings of Japanese quail were obtained by mating in each of 9 sets in one 
male and six females from random population and were grouped in accordance with two 
different experimental diets with high (22%) and low (12%) levels of crude protein. 
From the results, the author discussed the interaction between sire family (genotype) 
and rearing program (environment) in the quantitative traits. 
1) Significant differences between two groups were observed in body weight at 10 
weeks of age in both sexes. The facts suggested that the restricted feeding in this ex-
periment effected on the body weight as a severe environment. 
2) It was estimated that sire family components were significant in both male and 
female body weights, especially in the early growing stage. 
3) According to the analysis of variance of body weight at 4, 6 and 10 weeks of age, 
significant interactions between sire family and rearing program were detected in 6・week
weight of male and 4-week weight of female, but it was not significant interaction in 10・
week weight of both sexes. 
4) Heritability estimates of body weight from regression of o妊springon mid-parent in a 
high plane of nutrition (H group) were 0.25, 0.37 and 0.58 at 4, 6 and 10 weeks of age, re-
spectively. On the other hand, Heritability estimates of body weight in a low plane of 
nutrition (L group) were relatively low when compared with those in the H group. 
5) The genetic correlations among body weights were not significantly different by 
sexes and were the largest between 4-and 6・weekweight in the H group. 
While in the L group, the genetic correlations between 6-and 10-week weight, 4-and 10・
week weight were markedly different by sexes. 
6) Effects of restricted feeding during the growing period were noticeable on laying 
traits (age at sexual maturity, egg weight at sexual maturity, egg weight and egg num-
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bers) and sire family component was also significant at 1% level in al laying traits. But 
no interaction was detected between sire family and rearing program. 
7) The estimated values of heritability of egg weight calculated by the method of intra-
sire regression were the largest of al laying traits in both groups, as shown in domestic 
fowl. In general the heritability estimates for al laying traits from the dam component 
of variance were larger than those from the sire component of variance. According to the 
facts, the author considered that there would be di妊erencesdue to the maternal e任ector 
dominant effect. 
8) The genetic correlations between age and egg weight at sexual maturity, and be-
tween age at sexual maturity and egg weight were found to be different in each group. 
From these results, it was suggested that correlated response to selection with these laying 

































Table I. Composition of diets used in this experiment. 
Nutritional Moisture Crude Carbohydrate Crude Crude Crude level protem fat 自bre ash 
（%） （%） （%） （%） （%） （%） 
High 12.0 21. 5 49.5 2.5 5.0 9.5 
Low 14.4 12.3 61. 8 2.9 4.2 4.4 
また本実験の親および子の飼育管理方法は，前報（岡本， 1969）において記述した方法に準拠
した
体重については 10週齢時まで毎週1回， 午前中に測定し， 産卵特質については初産日齢，初








Table 2. Analysis of variance and expected mean squares for estimate of heritability. 
Source of variation Degrees of freedom h在eansquare Expected mean square 
Between sires s-l MS8 F＋んD+k3S
Between dams within sire d-s MSD F+k,D 
Between full-sibs N-d 品fSF F 
k，＝長τ［N 社z吋， k.＝三了［社~nt；ーお；：n~1], ka＝三了［N－持n:J
s : Number of sires d: Number of dams N: Number of total progeny 
n, : Number of progeny by the ith sire 
n,1: Number 。fprogeny of the jth dam mated to the ith sire 
F: Variance due to differences between full-sibs 
D : Variance due to differences between dams 
S: Variance due to differences between sires 
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Table 3. Statistical method of estimating genetic correlation and its standard error. 
↓（Gov. XY+C肌 YX)
r0(X, Y)= ~ 
./ Gov. XX• Gov. YY 
S.E・＝と~V (S.E.h匂）（S.E.h2y) 
.I ”，、，、~ ~ h2x • h2y 
Gov. XY : Govariance of trait X in parent and trait Y in progeny 
Gov. Y X: Govariance of trait Y in parent and trait X in progeny 
Gov. XX : Govariance of trait X in parent and trait X in progeny 
Gov. YY : Govariance of trait Y in parent and trait Y in progeny 
S.E. : Standard error of heritability of trait X 
S.E. : Standard error of heritability of trait Y 
実験結果および考察
(1)体重
a) 雄および雌における4週齢， 6週齢， 10週齢時体重ならびにこれら特質に関する分散分析
両親および子の週齢時別体重，およびこれら特質lζ関する雄ならびに雌の分散分析の結果は，
Table 4, Table 5および Table6のとおりである．
Table 4. Body weight at 4, 6 and 10 weeks of age in parent and progeny. 
Items Nutritional No. of 4 weeks of age 6 weeks of age 10 weeks of age level birds 
(g) (g) (g) 
Parent 会 High 9 65.5土10.9 91. 5土1!. 6 100. 2±8. 2 
♀ E王igh 54 66. 1土 9.8 94.8土 9.7 130.0±8.3 
High 279 65.0± 8.8 90. 7± 8. 6 98.0土7.5
合 Low 154 44.2± 7.2 71.9±10.6 90. 8±6. 9 
(H-L) 20.8** 18.8中市 7.2** 
Progeny 
High 231 68.0土 9.1 100. 7±11.4 128.2土10.6
♀ Low 120 45.9± 8.1 74.0±11.6 116.5土 9.0
(H-L) 22. l** 26. 7** 1. 7** 
** Significant at 1 % level 
Table 5. Analysis of variancet of male body weight at 4, 6 and 10 weeks of age. 
Source of Degrees of 4 weeks of age 
variation freedom 
Mean square 
Group (G) 39817.84** 
Sire family (S) 8 554.58** 
G×S 8 47.22 
Individuals 415 58.21 
t Gorrected with disproportion among subclass numbers 
* Significant at 5 % level ** Significant at 1 % level 
6 weeks of age 10 weeks of age 






Table.6. Analysis of variancet of female body weight at久6and 10 weeks of age. 
Source of Degrees of 4 weeks of age 
variation freedom 
Mean square 
Group (G) 35349.44** 
Sire family (S) 8 595.77** 
G×S 8 122.41キ
Individuals 334 63.13 
t Corrected with disproportion among subclass numbers 
* Significant at 5 % level 紳 Significantat 1 % level 
6 weeks of age 10 weeks of age 
h在eansquare Mean square 
52275.04** 6534.80** 
554.68** 225.17* 
140. 13 70.48 
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Table 7. Heritability estimates of body weight at 4, 6 and 10 weeks of age. 
Nutritional I Regression Analysis of variance 
level 可！＼＇eeks Sire Dam Full-sibs Mid-parents Intra-sire component component component 
4 . 23＊～. 27林 .09 ～. 17 .66～.65 .02～.20 .34 ～．伯仲
High 6 .35柿～.39* .06 ～.07 .69～.34 . I 1～.69* .40 ～.52紳
10 . 67紳～.39帥 .48林～.22 .54～. 31 . 71＊～. 56* .62紳～.43* 
4 .28＊～. 36 .40～. 19 .18～.85 .54～.14 .36 ～.49 
Low 6 . 25～.37 . 51＊～. 38 一～.17 .44～.28 －～. 23 
10 .34～.15 .14～.18 .40～.02 .84＊～.03 . 62＊＊～.02 
Heritabilities were estimated from male and female progeny (Male～Female) 


















Table 8. Estimated phenotypic and genetic correlations among body weights at 4, 6 
and 10 weeks of age. 
Nutritional Phenotypic correlation Genetic correlation 
level Weeks Male Female Male Female 
4 and 6 . 68** .80** 1. 01 ** 1. 09** 
High 6 and 10 . 66** . 53＊本 .83** . 76** 
10 and 4 . 33** . 37キ＊ . 70** .66* 
4 and 6 .83＊本 . 69** .78ネ＊ .92** 
Low 6 and 10 .18* . 37** .10 .88** 
10 and 4 .14 . 40** . 17 . 96＊本













Table 9. Egg laying traits to 100 days of age in parent and progeny. 
Nutritional Age at sexual Egg weight at sexual 
level maturity (days) maturity (g) 
Dam High 55. 7士5.6 8.6±0.9 
High 50.8±5.7 7.9±0.9 
Daughter 
Low 57. 6±5. 7 8.2±0.8 
Differences (H-L) -6.8ホ＊ -0. 3** 
Egg weight : Mean of egg weights from 91 to 100 days of age 
Egg numbers : Egg number to 100 days of age 







Table 10. Analysis of variancet of egg laying trai臼．
Source of Degrees 
Age at sexual Egg weight at 
。f maturity sexual maturity 
variation freedom 
Mean square Mean square 
Group (G) 3346.87** 5.35＊本
Sire family (S) 8 118. 14** 4.39** 
G×S 8 16.36 0. 74 
Individuals 317 14.34 0.65 
t Corrected with disproportion among subclass numbers. 

































Table 1. Heritability estimates of egg laying traits. 
Nu~~~t~fnal Egg laying traits Intra-sire Analysis of variance regress10n Sire Dam Full-sibs 
component component component 
Age at sexual . 21 .10 I. 12** 0.61** maturity 
High 
Egg weight at 
sexual maturity .26 .47 I. 04** . 75** 
Egg weight .66** .26 
Egg number .45* .02 .93* .47ホ＊
Age at sexual .10 .04 .88 .46 maturity 
Low 
Egg weight at 
sexual maturity .10 .40 
Egg weight . 42** .36 
Egg number .22 .15 .66 .40 







初産卵重については， H区で0.26 （共分散分析法） および0.47 （分散分析の父成分） が得ら
れ， L区ではそれぞれ0.10および0.40となり，両区ともほぼ同様な値が得られた．卵重の遺伝
率については，鶏の産卵特質の中で一般にもっとも高く評価されている特質であるが，ウズラに













Table 12. Estimated phenotypic and genetic correlations among egg laying traits. 
E1E8 
Nutritional level Phenotypic correlation Genetic correlation 
High . 63** .45 
Low . 24 1. 10** 
High .ー06 一.30 
Low 一.20 1. 05キ＊
High 一.88ネ＊ -1.01** 
Low .ー81** -1. 31紳
High .40 .48* 
Low .54 !. 03** 
High .ー57** .ー67**
Low .ー09 一.36
High .01 .09 







E 1 : Age at sexual maturity 
E 8 : Egg weight 
* Significant at 5 % level 
E 2 : Egg weight at sexual maturity 
E 4 : Egg number 














雌の 10週齢時体重と初産日齢， 初産卵重， 卵重および産卵数における表型ならびに遺伝相関
係数は， Table13のとおりである．
Table 13. Estimated phenotypic and genetic correlations between.body 
weight at 10 weeks of age and egg laying traits. 
Traits Nutritional level Phenotypic correlation Genetic correlation 
Age at sexual 
maturity 





































キ Significantat 5 % level * Significant at l % level 
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